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(54) MAGNET MATERIAL AND PRODUCTION METHOD THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a magnet 
material which has excellent corrosion resistance by 
recovering deterioration in magnetic properties 
caused by machining in a magnet having an R-Fe-B 
composition (R is rare earth elements) and 
maintaining its high magnetic properties, and further 
enabling the thinning of a corrosion resistant film and 
the improvement of its adhesion. 
SOLUTION: (1) A Pd or Pd alloy layer is adhered to 
the face to be worked in a magnet material having an 
R-Fe-B based composition, thereafter, its surface is 
irradiated with a laser beam, and is melted to form an 
alloy layer consisting of Pd or a Pd alloy and magnet 
surface layer components, and, subsequently, the 
surface of the alloy layer is coated with a plated layer. (2) Alternatively, the face to be 
worked is irradiated with a laser beam to form a melted layer consisting of a magnet 
surface layer, thereafter, a Pd or Pd alloy layer is adhered to the surface of the melted 
layer, and, subsequently, the surface of the Pd or Pd alloy layer is coated with a plated 
layer. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A magnet material which a substrate is a magnet material (rare earth element in 
which R contains yttrium) of a R-Fe-B system presentation, has an alloy layer of Pd or Pd 
alloy, and a magnet component on said substrate, and has a metal skin on said alloy layer 
further. 

[Claim 2]A substrate is a magnet material (rare earth element in which R contains yttrium) 
of a R-Fe-B system presentation, A magnet material which has the melting layer which 
melting of the layer part of said substrate was carried out to a layer part of said substrate, 
and was solidified, has Pd or Pd alloy layer on said melting layer, and has a metal skin on 
said Pd or Pd alloy layer further. 

[Claim 3]The magnet material according to claim 2, wherein said melting layer thickness is 
1 micrometers or more. 

[Claim 4]Claim 1, wherein thickness of said metal skin is not less than 2 micrometers, the 
magnet material according to claim 2 or 3. 

[Claim 5]A manufacturing method of a magnet material whose substrate is a magnet 
material (rare earth element in which R contains yttrium) of a R-Fe-B system presentation 
characterized by comprising the following. 

A process which makes Pd or Pd alloy layer adhere on said substrate. 
A process of irradiating the surface of said Pd or Pd alloy layer with an energy beam, and 
forming an alloy layer of Pd or Pd alloy, and a magnet component on said substrate. 
A process of plating on the alloy layer surface of said Pd or Pd alloy, and a magnet 
component, and forming a metal skin. 

[Claim 6]A manufacturing method of a magnet material whose substrate is a magnet 
material (rare earth element in which R contains yttrium) of a R-Fe-B system presentation 
characterized by comprising the following. 

A process of forming a melting layer which irradiated the surface of said substrate with an 
energy beam, and melting of the layer part of said substrate was carried out to a layer part 
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of said substrate, and was solidified. 

A process which makes Pd or Pd alloy layer adhere on said melting layer. 

A process of plating on said Pd or Pd alloy layer surface, and forming a metal skin. 

[Claim 7]A manufacturing method of the magnet material according to claim 5 or 6 
characterized by using a laser beam as said energy beam. 



[Translation done.] 



http://www4.ipdl. inpit.gojp/cgi-bin/tran_web_cgi_ejje?alw_u=http://www4Jpdl.inpit.... 5/30/2008 



JP,2002-2 1 2602,A [DETAILED DESCRIPTION] 



Page 1 of 1 1 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]Especially this invention relates to a magnet material excellent in 
magnetic-properties degradation and corrosion resistance, and a manufacturing method for 
the same about the magnet of a R-Fe-B system presentation (R is a rare earth element). 
[0002] 

[Description of the Prior Art]The rare earth permanent magnet of a R-Fe-B system 
presentation and the rare earth permanent magnet which consists of a Nd-Fe-B 
presentation also in it have dramatically outstanding magnetic properties, especially the 
maximum energy product endures a SmCo system magnet, and, these days, the aperiodic 
compass exceeding SOMGOe is fertilized. 

It is playing an active part as high-performance material indispensable to the present 
information electronics society. 

[0003]The computer related equipment, CD player, mini disc system which applied the 
magnet in recent years, The miniaturization of the rare earth permanent magnet which 
consists of a R-Fe-B presentation, especially the magnet of a Nd-Fe-B presentation, and 
slimming down are demanded with small-and-light-izing of electronic equipment including a 
cellular phone, densification, high-capacity-izing, highly-efficient-izing, power saving, and 
energy saving. 

[0004]ln order to process a miniaturization or thin practical use shape and to mount a R-Fe- 
B system magnet in a magnetic circuit, It is necessary to machine cutting, grinding, or 
polishing work, and, generally the surface grinding machine by cutting machines, diamond 
wheels, etc., such as a blade saw and a wire saw, is used for this processing in the sintered 
magnet of the block like shape which carried out shaping sintering. 
[0005] 

[Problem(s) to be Solved by the InventionJHowever, if the above machinings are performed, 
a damaged layer including generating of working distortion or a minute crack and lack of a 
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grain boundary phase will be formed in a processed surface, this becomes a cause and the 
problem on which the magnetic properties of the whole magnet shown by a 
demagnetization curve deteriorate substantially arises. This phenomenon appears so 
notably that practical use-shaped volume becomes small. 

[0006]The method of improving degradation of the magnetic properties which make working 
distortion of a surface layer a cause is indicated by carrying out age heat treatment to JP,5- 
80121 ,B at 500-900 ** after processing practical use shape as this measure. However, in 
the case of [ as a result of trying this method ] the small-shaped magnet, it became clear [ a 
difficult thing ] to recover magnetic properties thoroughly. 

[0007]lf heat treatment in such a high temperature region is performed, a part of magnet 
surface fuses the reason, and it will adhere to the container which installs a magnet at the 
time of heat treatment, and will be combined with it. Although the case where age heat 
treatment of a lot of small magnets is carried out in the state where magnets contact, at 
once in the case of a small-shaped magnet arises from the demand of the improvement in 
mass production nature, In such a case, when melting and the phenomenon to combine 
arise depending on a heat treatment condition and magnets remove a magnet to each after 
the end of heat treatment, stress is added to the magnet surface, and when extreme, a chip 
of a magnet surface layer and a crack occur. As a result, the magnetic properties recovered 
by heat treatment will deteriorate again. Generating of a chip or a crack reduces the quality 
as a product remarkably, and produces the problem of production of being eventually 
accompanied by the fall of the yield. A possibility that it will become difficult melting and to 
evaporate and to recover magnetic properties thoroughly in a part of ingredient which 
constitutes a R-Fe-B system magnet from heat treatment more than near 900 ** arises. 
[0008]Under the usual environment, the magnet material which consists of a R-Fe-B 
presentation rusts easily, and existence of the moisture in the slight atmosphere corrodes it. 
As a result, large degradation of magnetic properties is caused. Although formation of the 
tunic which does not have a pinhole all over a magnet was generally needed with plating, 
electropainting, vapor phase growth, and a painting method as the measure, in order to 
acquire conventionally perfect corrosion resistance, since unevenness on the surface of a 
magnet after processing was large, the film formation of not less than 10 micrometers of 
thickness was needed. However, this had become a cause of increase of power 
consumption, when the magnet material which leads to the increase of weight of the whole 
magnet material, for example, consists of a R-Fe-B presentation was applied to a small 
motor like the rotor magnet used for a motor, especially a clock, etc. 
[0009]lt is in this invention providing the magnet material where was made in view of this 
problem and the purpose recovered magnetic-properties degradation by machining about 
the rare earth permanent magnet of a R-Fe-B presentation and also which was excellent in 
corrosion resistance. 
[0010] 

[Means for Solving the Problem]ln order to attain the above-mentioned purpose, a 
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substrate is a magnet material (rare earth element in which R contains yttrium) of a R-Fe-B 
system presentation, and a magnet material by this invention has an alloy layer of Pd or Pd 
alloy, and a magnet component on a substrate, and has a metal skin on this alloy layer 
further. 

[001 1]A magnet material by this invention has the melting layer which a substrate was a 
magnet material of a R-Fe-B system presentation, and melting of the layer part of a 
substrate was carried out to a layer part of a substrate, and was solidified, has Pd or Pd 
alloy layer on this melting layer, and has a metal skin on Pd or Pd alloy layer further. 
[001 2]A magnet material by this invention is characterized by melting layer thickness being 
1 micrometers or more. 

[0013]A magnet material by this invention is characterized by thickness of a metal skin 
being not less than 2 micrometers. 

[0014]A manufacturing method of a magnet material by this invention has a magnet 
material characterized by that this invention comprises the following whose substrate is a 
magnet material (rare earth element in which R contains yttrium) of a R-Fe-B system 
presentation. 

A process which makes Pd or Pd alloy layer adhere on a substrate. 

A process of irradiating the surface of Pd or Pd alloy layer with an energy beam, and 

forming an alloy layer of Pd or Pd alloy, and a magnet component on a substrate. 

A process of plating on the alloy layer surface of Pd or Pd alloy, and a magnet component, 

and forming a metal skin. 

[0015]As for a manufacturing method of a magnet material by this invention, this invention 
is characterized by that a magnet material whose substrate is a magnet material of a R-Fe- 
B system presentation comprises the following. 

A process of forming a melting layer which irradiated with an energy beam on the surface of 
a substrate, and melting of the layer part of a substrate was carried out to a layer part of a 
substrate, and was solidified. 

A process which makes Pd or Pd alloy layer adhere on a melting layer. 

A process of plating on Pd or Pd alloy layer surface, and forming a metal skin. 

[001 6]A laser beam is used for a manufacturing method of a permanent magnet material by 
this invention as an energy beam. 

[0017](OPERATION) this invention person found out that it was optimal to fuse a layer part 
of a magnet material, using a laser beam as an energy beam, and to make a magnet 
material the melting depth set to 1 micrometers or more after cutting and grinding, as a 
result of performing various examination about a means to recover magnetic-properties 
degradation of a magnet material which consists of a R-Fe-B presentation by machining. As 
an energy beam, although there are an electron beam, high frequency plasma, radiation, 
etc. besides a laser beam, a field of economical efficiency and safety to a laser beam is the 
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optimal. As a laser beam, laser light sources, such as an YAG laser, carbon dioxide (C0 2 ) 
laser, an excimer laser, are applicable. 

[0018]Usually, a big cause of magnetic-properties degradation produced by cutting and 
grinding a magnet material calls at a damaged layer including lack of working distortion 
which exists in the magnet surface, a minute crack, and a grain boundary phase, and 
thickness of this damaged layer is presumed to be about 1-10 micrometers. It became clear 
by this invention person that a damaged layer will be restored if this damaged layer is fused 
a laser beam by the above-mentioned means, and also working distortion is removed, and 
degradation of magnetic properties is recovered. 1 micrometers or more of melting layer 
thickness of a layer part at this time are required, and it is clear by this invention person that 
it is also ineffective at less than this. 

[0019]The surface of a melting layer turns into a smooth and flat field by the above- 
mentioned means. This means that the surface without unevenness is obtained, and leads 
to the possibility of improvement in the covering nature of a metal skin, and thin-film-izing, 
and it becomes thin [ thickness ] to form it of a metal skin with few pinholes possible. 
Namely, unevenness of the surface of a magnet material was conventionally large, and 
surface Rmax was not less than about 10 micrometers, in order to acquire perfect corrosion 
resistance, needed formation of a metal skin of not less than 10 micrometers of thickness, 
but. In this invention, since Rmax of the surface by which melting was carried out was. set to 
about 5 micrometers or less, when thickness of a metal skin was not less than 2 
micrometers, it was checked by this invention person that usable corrosion resistance is 
acquired. Rmax is an index of surface roughness defined as JIS B0610, and, generally 
reference length (L) of 1 mm shows a difference of concavo-convex maximum height and 
the minimum height here. 

[0020]When, applying a magnet material which consists of a R-Fe-B presentation to a 
motor for example, this has an effect which contributes to reduction of power consumption 
of a motor, especially a small motor like a rotor magnet used for a clock, if it is connected 
and being spread on a magnetic weight saving. 

[0021]On the other hand, in order that atmosphere which irradiates with a laser beam may 
prevent oxidation of material, it usually carries out by an inert gas atmosphere in many 
cases, but it is impossible to control oxidation thoroughly and a passivity layer which mainly 
consists of oxidizing zones forms in the surface. This causes an adhesion defect of a 
plating film for acquiring corrosion resistance. That is, a phenomenon in which a metal skin 
is not formed and a phenomenon of exfoliating immediately even if covered which are 
called galling arise. This phenomenon is a phenomenon which does not depend on 
electrolysis, electroless deposition, or a kind of plated metal to cover, but is generated. 
[0022]Therefore, the surface is irradiated with a laser beam after this invention person 
makes Pd or Pd alloy layer adhere to a processed surface of a magnet material of **R-Fe-B 
system presentation as a result of performing various examination as the above-mentioned 
solution, Fuse and an alloy layer which consists of Pd or a Pd alloy, and a magnet 
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component is formed, Cover a metal skin on the alloy layer surface, or a surface of ** 
processed surface is irradiated with a laser beam, After forming a melting layer solidified by 
fusing and making Pd or Pd alloy layer adhere on a melting layer, in addition to an effect 
that magnetic properties which deteriorated by processing are recovered, it found out that 
the adhesion of a metal skin improved remarkably by covering a metal skin on the surface 
of Pd or Pd alloy layer. Namely, when Pd or Pd alloy exists in the surface of a processed 
magnet material which also serves as a method of ** and ** from a R-Fe-B system 
presentation, The surface was activated, and a subsequent metal skin was not concerned 
with a kind of electrolytic plating, electroless deposition, or metal to plate, but it was formed 
easily, and excelling in adhesion was checked by this invention person. 
[0023]Vacuum evaporation, the gaseous phase forming-membranes method like sputtering 
and ion plating, plating, and an easy dip method that is made to immerse and stick to a 
palladium chloride aqueous solution further, and is dried may be sufficient as a method of 
adhering Pd or Pd alloy layer on the surface of a magnet material. It is checked that Pd or 
Pd alloy layer which adhered on the surface of a magnet material cannot oxidize easily, and 
all are excellent also in adhesion with the surface of a magnet material. Although Pd alloy in 
particular is not limited, what contains Pd not less than 30% by molecular weight % is 
preferred here. As for thickness of Pd or Pd alloy layer, in consideration of forming a 
melting layer which consists of Pd or a Pd alloy, and a magnet component by a laser beam, 
although thickness in particular of Pd made to adhere or Pd alloy layer does not limit, 0.1 
micrometers or more are preferred. 
[0024] 

[Embodiment of the InventionJHereafter, an embodiment of the invention is described with 
reference to drawings. 

[0025] Drawing 1 (d) and drawing 2 (d) show the section structure of the permanent magnet 
material obtained by this invention. In drawing 1 (d), the alloy layer and metal skin which 
become a magnet material of a R-Fe-B system presentation from the magnet component of 
Pd or Pd alloy layer, and a magnet surface are laminated one by one. In drawing 2 (d), the 
melting layer, Pd or Pd alloy layer, and the metal skin which melting of the magnet layer 
part was carried out to the magnet material of the R-Fe-B system presentation, and were 
solidified are laminated one by one. 

[0026]ln drawing 1 (d), the alloy layer 12 which consists of a magnet component of Pd or 
Pd alloy layer, and a magnet surface Pd or Pd alloy layer made to adhere to the entire 
surface of the magnet material 10 of rectangular parallelepiped shape processed by cutting 
and grinding by irradiating with the laser beam 100 all over magnet material 10 is formed. 
At this time, the depth of a magnet surface to fuse is 1 micrometers or more, and the 
thickness of the whole alloy layer 12 has become not less than 3 micrometers. The surface 
is flat and has become 3 micrometers or less with the parameter Rmax which shows 
surface roughness, for example. The damaged layer which includes lack of the working 
distortion which exists in the processed surface, a minute crack, and a grain boundary 
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phase by this processing disappears, and the magnetic properties which deteriorated by 
processing are recovered. Pd or Pd alloy exists in this surface, and the permanent magnet 
material of this invention is completed by covering the metal skin 15 after that. The 
thickness of the metal skin 15 at this time shows sufficient corrosion resistance practically 
by not less than 2 micrometers. 

[0027]ln drawing 2 (d), when it is processed by cutting and grinding and magnetic 
properties irradiate with the laser beam 100 all over the magnet surface of the magnet 
material 20 of rectangular parallelepiped shape which deteriorated substantially, the melting 
layer 14 is formed. The surface of the melting layer 14 is set to 3 micrometers or less with 
the parameter Rmax which flattening is carried out, for example, shows surface roughness. 
At this time, the thickness of a magnet surface to fuse is 1 micrometers or more. A 
damaged layer including lack of the working distortion which exists in the processed 
surface by the above process, a minute crack, and a grain boundary phase disappears, and 
the magnetic properties which deteriorated by processing are recovered. Then, the magnet 
material of this invention is completed by the melting layer's 14 carrying out surface 
adhesion of Pd or the Pd alloy layer 21 , and covering the metal skin 25 further. The 
thickness of the metal skin 25 at this time shows sufficient corrosion resistance practically 
by not less than 2 micrometers. 
[0028] 

[Example]lt explains referring to the cross section and the demagnetization curve graph of 
drawing 3 which show the manufacturing process of drawing 1 (a) - drawing 1 (d) and 
drawing 2 (a) - drawing 2 (d) about the concrete example of this invention below. The curve 
I in drawing 3 shows here the demagnetization curve of the magnet material in which 
magnetic properties deteriorated by processing, and the curve II shows the 
demagnetization curve of the magnet material which the magnetic properties acquired by 
this invention recovered. 

(Example 1) First, a magnet material which consists of a R-Fe-B presentation of this 
invention, and a manufacturing method for the same dissolve the Nd-Fe-B alloy of 
prescribed composition by the high frequency dissolution, and produce an ingot. The 
combination of a coarse crusher and a pulverizing mill grinds this ingot to the mean particle 
diameter of 3 micrometers, and impalpable powder is obtained. This impalpable powder is 
pressed all over a magnetic field, and the Plastic solid to which c shaft orientations were 
equal is produced. This Plastic solid is sintered at the temperature near 1 100 ** among 
argon atmosphere. 

Then, 40 mm in length, 30 mm in width, the 20-mm-thick high magnetic energy product, 
and the magnet material of the block like shape which has (BH) max were obtained by 
heat-treating at about 600 ** in argon atmosphere. 

[0029]Then, the magnet material of the above-mentioned block like shape was cut using 
the blade saw, and the magnet material 10 of the rectangular parallelepiped shape of 5 mm 
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in length, 3 mm in width, and a thickness 2-mm size was produced. Rmax at this time was 
8.5 micrometers. At this time, the damaged layer including lack of working distortion, a 
minute crack, and a grain boundary phase was formed in the processed surface processed 
by the above-mentioned processing means, and as this becomes a cause and is shown by 
the demagnetization curve I of drawing 3, the magnetic properties of the whole magnet 
have deteriorated substantially. 

[0030]Then, Pd or the Pd alloy layer 1 1 is made to adhere to the entire surface of the 
magnet material 10 of rectangular parallelepiped shape processed by cutting and grinding 
like drawing 1 (a). Although the method in particular to which Pd or the Pd alloy 1 1 is made 
to adhere is not limited, by this example, it formed in the entire surface of the magnet 
material 10 so that thickness might be set to 0.5 micrometer in Pd by the ion plating 
method. 

[0031]Then, the whole surface is irradiated with the laser beam 100 like drawing 1 (b). In 
this example, the surface was fused by irradiating each field, scanning a laser beam using 
an YAG laser. As a result, as shown in drawing 1 (c), the alloy layer 12 which consists of a 
magnet component of a Pd layer and a magnet surface is formed in the surface of the 
magnet material 10. The damaged layer which includes lack of the working distortion of a 
processed surface, a minute crack, and a grain boundary phase simultaneously with it 
disappears, and the magnetic properties which deteriorated by processing are recovered as 
shown by the demagnetization curve II of drawing 9. At this time, the thickness of the alloy 
layer 12 formed by fusing is about 3 micrometers, and that surface is flat and is set to 2.5 
micrometers with the parameter Rmax which shows surface roughness, for example. It is 
checked by the surface ultimate analysis by EDX (X-ray microanalyser) that Pd exists in 
this surface. 

[0032]Laser radiation conditions are described below. 

output: - 180V pulse width: - 3.3msec spot diameter: 12-micrometer scan speed: - 70- 
mm [ f] sec atmosphere: - the inside of argon atmosphere [0033]Although the YAG laser 
was used in this example, it may not restrict to this and other laser light sources, such as 
C0 2 laser and an excimer laser, may be used. Although the surface of the magnet material 

10 was fused by making the laser beam 100 scan in this example, the magnet material 10 
may be fixed to an X-Y table, ON-OFF of a laser beam and movement of XY axis may be 
interlocked, and it may fuse. 

[0034]Then, like drawing 1 (d), plating pretreatment was performed, the metal skin 15 which 
consists of a NiP alloy of 2 micrometers of thickness by an electroless deposition method 
was covered all over the alloy layer 12, and the magnet material of Example 1 was 
obtained. 

[0035](Example 2) By the same method as Example 1, 40 mm in length, 30 mm in width 
and the 20-mm-thick high magnetic energy product which consist of a R-Fe-B presentation, 
and the magnet material of the block like shape which has (BH) max were obtained. 
[0036]Then, the sintered magnet material of the above-mentioned block like shape was cut 
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using the blade saw, and the magnet material 20 of the rectangular parallelepiped shape of 
5 mm in length, 3 mm in width, and a thickness 2-mm size was produced. Rmax at this time 
was 8.5 micrometers. At this time, the damaged layer including lack of working distortion, a 
minute crack, and a grain boundary phase was formed in the processed surface processed 
by the above-mentioned processing means, and as this becomes a cause and is shown by 
the demagnetization curve I of drawing 3 , the magnetic properties of the whole magnet 
have deteriorated substantially. 

[0037]Then, as shown in drawin g 2 (a), it irradiates with the laser beam 100 all over the 
surface of the magnet material 20 of rectangular parallelepiped shape processed by cutting 
and grinding. In this example, each surface was fused by irradiating each field, scanning 
the laser beam 100 using an YAG laser. At this time, as shown in drawing 2 (b), the 
thickness of the solidified melting layer 14 by which melting was carried out is about 3 
micrometers, and that surface is flat and is set to 2.3 micrometers with the parameter Rmax 
which shows surface roughness, for example. 
[0038]Laser radiation conditions are described below. 

output: — 180V pulse width: — 3.3msec spot diameter: — 12-micrometer scan speed: — 70- 
mm [ /] sec atmosphere: — the inside of argon atmosphere [0039]Although the YAG laser 
was used in this example, it may not restrict to this and other laser light sources, such as 
C0 2 laser and an excimer laser, may be used. Although the surface of the magnet material 

20 was fused by making the laser beam 100 scan in this example, the magnet material 20 
may be fixed to an X-Y table, ON-OFF of a laser beam and movement of XY axis may be 
interlocked, and it may fuse. 

[0040]The damaged layer which includes Jack of the working distortion of a processed 
surface, a minute crack, and a grain boundary phase by the above processing disappears, 
and the magnetic properties which deteriorated by processing are recovered as shown by 
the demagnetization curve II of drawing 3 . Then, Pd or the Pd alloy layer 21 is made to 
adhere to the entire surface of the melting layer 14 fused by the laser radiation of the 
magnet material 20 of rectangular parallelepiped shape, as shown in drawing 2 (c). 
Although the method in particular to which Pd or the Pd alloy layer 21 is made to adhere is 
not limited, by this example, it formed all over the melting layer 14 so that thickness might 
be set to 0.5 micrometer in Pd by the ion plating method. At this time, the adhering Pd layer 
shows firm adhesion. 

[0041]Then, like drawing 2 (d), plating pretreatment was performed, the metal skin 25 which 
consists of a NiP alloy of 2 micrometers of thickness by an electroless deposition method 
was covered all over the Pd layer, and the magnet material of Example 2 was obtained. 
[0042](Comparative example 1) By the same method as Example 1, the magnet material of 
the rectangular parallelepiped shape of 5 mm in length which consist of a R-Fe-B 
presentation, 3 mm in width, and a thickness 2-mm size was produced. Rmax at this time 
was 8.5 micrometers. At this time, the damaged layer including lack of working distortion, a 
minute crack, and a grain boundary phase was formed in the processed surface processed 
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by the above-mentioned processing means, and as this becomes a cause and is shown by 
the demagnetization curve I of drawing 3, the magnetic properties of the whole magnet 
have deteriorated substantially. Then, the method indicated to JP,5-80121,B was put into 
reference, this account magnet material was paid to vacuum heat treatment, and 800 ** 

and heat treatment of 2 hours were performed in the vacuum of 5x10 " Torr. Then, plating 
pretreatment was performed like Example 1 , the metal skin which consists of a NiP alloy of 
2 micrometers of thickness by an electroless deposition method was covered on the whole 
surface, and the magnet material of the comparative example 1 was obtained. 
[0043](Comparative example 2) By the same method as Example 1, the magnet material of 
the rectangular parallelepiped shape of 5 mm in length which consist of a R-Fe-B 
presentation, 3 mm in width, and a thickness 2-mm size was produced. Rmax at this time 
was 8.5 micrometers. At this time, the damaged layer including lack of working distortion, a 
minute crack, and a grain boundary phase was formed in the processed surface processed 
by the above-mentioned processing means, and as this becomes a cause and is shown by 
the demagnetization curve I of drawing 3 , the magnetic properties of the whole magnet 
have deteriorated substantially. Then, Pd or Pd alloy layer is made to adhere to the entire 
surface of the magnet material of rectangular parallelepiped shape. Although the method in 
particular to which Pd or Pd alloy layer is made to adhere is not limited, by this comparative 
example, it formed in the entire surface of a magnet material so that thickness might be set 
to 0.5 micrometer in a Pd layer by the ion plating method. At this time, the adhering Pd 
layer shows firm adhesion. 

[0044]Then, plating pretreatment was performed, the metal skin which consists of a NiP 
alloy of 2 micrometers of thickness by an electroless deposition method was covered on the 
whole surface, without performing laser radiation on the surface of a magnet material, and 
the magnet material of the comparative example 2 was obtained. 

[0045](Comparative example 3) By the same method as Example 1, the magnet material of 
the rectangular parallelepiped shape of 5 mm in length which consist of a R-Fe-B 
presentation, 3 mm in width, and a thickness 2-mm size was produced. Rmax at this time 
was 8.5 micrometers. At this time, the damaged layer including lack of working distortion, a 
minute crack, and a grain boundary phase was formed in the processed surface processed 
by the above-mentioned processing means, and as this becomes a cause and is shown by 
the demagnetization curve I of drawing 3 , the magnetic properties of the whole magnet 
have deteriorated substantially. 

[0046]Then, the entire surface of the magnet material of rectangular parallelepiped shape 
was irradiated with the laser beam. In this comparative example, the surface was fused by 
irradiating each field, scanning a laser beam using an YAG laser. At this time, the thickness 
of the melting layer which melting was carried out and was solidified was about 3 
micrometers, and that surface was flat and was set to 2.3 micrometers with the parameter 
Rmax which shows surface roughness. 
[0047]Laser radiation conditions are described below. 
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output: - 180V pulse width: - 3.3msec spot diameter: - 12-micrometer scan speed: - 70- 
mm [ f] sec atmosphere: - the inside of argon atmosphere [0048]The damaged layer which 
includes lack of the working distortion of a processed surface, a minute crack, and a grain 
boundary phase by the above processing disappears, and the magnetic properties which 
deteriorated by processing are recovered as shown by the demagnetization curve II of 
drawing 3 . Then, plating pretreatment was performed, the metal skin which consists of a 
NiP alloy of 2 micrometers of thickness by an electroless deposition method was covered 
on the whole surface without making Pd or Pd alloy adhere to the entire surface of the 
magnet material of rectangular parallelepiped shape, and the magnet material of the 
comparative example 3 was obtained. 

[0049]The corrosion test for four days put to the atmosphere of the temperature of 60 ** 
and 95% of relative humidity about the magnet material of the example and comparative 
example which were acquired by making it like above was done, and the magnetic 
properties before and behind the surface state observation before and behind an 
examination and an examination were measured using the vibrating sample magnetometer 
(VSM). The result is shown in Table 1. 
[0050] 
[Table 1] 
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[0051 ]As for the magnet material obtained in which example as shown in Table 1 , it was 
checked irrespective of the existence of a corrosion test that outstanding magnetic 
properties are shown so that clearly [ each ] as compared with a comparative example. It 
was also checked that the magnet material obtained by this invention shows the corrosion 
resistance which was excellent even in 2 micrometers of plating film thickness. Although 
heat treatment recovered the magnetic properties in which the magnet material obtained by 
the comparative example 1 deteriorated by processing on the other hand, after the 
corrosion test, rust occurred on a part of magnet surface, and magnetic properties had 
deteriorated. Although surface unevenness is large as for this, since plating film thickness 
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was thin, many pinholes existed in the metal skin, and what is depended on rust having 
occurred with this pinhole as the starting point is presumed. As for the magnet material 
obtained by the comparative example 2, magnetic properties have deteriorated by 
processing. 

Rust had occurred all over the magnet after the corrosion test, and magnetic properties had 
also deteriorated further. 

Although the magnet material obtained by the comparative example 3 recovered the 
magnetic properties which deteriorated by processing by the exposure of a laser beam, and 
melting of the magnet surface accompanying this, after a corrosion test, the magnet surface 
discolored and magnetic properties have deteriorated a little. 
Exfoliation of a plating film was observed in part. 

Since this did not make Pd or Pd alloy layer adhere to the magnet surface, that the 

adhesion of the metal skin was inferior presumes it to be the cause. 

[0052] 

[Effect of the lnvention]As explained above, in a magnet material by this invention, and a 
manufacturing method for the same. ** Irradiate the surface with a laser beam after making 
Pd or Pd alloy layer adhere to the processed surface of the magnet material of a R-Fe-B 
system presentation, It fuses and the alloy layer which consists of Pd or a Pd alloy, and a 
magnet component is formed, after that, a metal skin is covered on the alloy layer surface, 
or ** processed surface is irradiated with a laser beam, and the melting layer which consists 
of a magnet surface ingredient is formed. 

Then, after making Pd or Pd alloy layer adhere to a melting layer surface, a metal skin is 
covered on Pd or Pd alloy layer. 

[0053]By adopting an above-mentioned structure and manufacturing method, in addition to 
the effect that the magnetic properties which deteriorated by processing are recovered, the 
adhesion of a metal skin improves remarkably and enables thin film-ization of a metal skin. 
This enables offer holding advanced magnetic properties of the magnet material excellent 
in corrosion resistance about the rare earth permanent magnet of a R-Fe-B presentation. 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
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So 

[0038] JUTfcu— if— H»*l*tlB+. 

thl*) :18 0V 
/tJU^ipS : 3 . 3 m s a c 
XTtf'V h& : 1 2 //m 
^lEiES : 7 0 mm/ s a c 

[0 0 3 9] *mM&lV\*Y AG U— if— £ffll*fcj&** 
C^ilZ|S-i)^00-ei^a< . C02 U— if— Wv7L/ 

— if— &i:fl)«fl!>U— if— *a*ffli^rt»fiLv 
HSE#raiU— if— fcf— A1 0 0£i£$£l±£ 

-Yf~^;H:@SL, U— if— tf— A05ON-O F F 

[0O4 0] la-tcaa&sizcfc y*nxa®<7)*nx^^^Sfc 
tt*«a>**s*trftixjEKj»36<5BffeL. 

51=. ift^tt:tt<D«5*t»2 0<Z)U-+F— 

mm^tzmmm 1 4 0)*®±®fzPd*fc[iPd^@ 

2 1 £tt»*l±£o Pd*fcliPd*4i2iS#f* 

<<*>zns— t<< >^fzj;y P d£|gJ12><0. 5/im 
<fc 5 ^jgliJf 1 4(D^:®lcfl$j$Lt-o -<7>B#. 

^ Ltc p d »tt3iHtte»tt 

[004 1] ^<D&, 02 (d) <D£5\Z^ *v*m$k 
3£fH\ fttflMM y*5£fr«fcyffiJl2 //mCON i P£- 
t^b4^> 7^12 5£P d jf C0±®|::1&SLT. H 
JE«l2a>«5#»S»fc. 

[oo4 2] (jt««D mmmi t^mo>-^mx' s r 

— Fa— BifflfiEA x b^^fi^ 5mm > (g3mm x 2 

maxl±8. 5 umX&-z>tz 0 CCDB#, ±fS(Dj!inx^|&(c 
^oTADX^^fciPXa^fClijllOX^^/Jx^^^ 

3K^ffi<D*^S#^PX^HJB/i<^JS**L, cttA< 

-8012 1#&«fCEItdtLT^«^ft«**r=. c 
<©E«5*r#4SKffi!»ffiSUAih.. 5 x 1 0-6 T o r r 
<DS3E+-C8 O 0°C % 2^re1COf»^S£^Tofco -e-CO 

^r)i(Ccfc y 2 u m(D N i P^b4^>7+1* 

[oo4 3] (jt««2> mmmi tmm<Di3&T** r 



(6) 
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-Fe-B|i^b^^*5mm, t?3mm, 2 
maxfia. 5 u mX'fco^o -0)B^> ±fS<DJjQX^|£f;: 

f*G)«ft»ttid:*:*Bicsfe<bLrL^*o ^0>&. iS:£#tt 
1*4. Pd^fcfiPd^H*f***i*4*jfeli^l3(E 

V^&lz^y PdB£&»Jb<0. 5iiml=ftftJ:5l=« 
[0 0 4 4] ^<7>&. tt5*t»0>«ffil::U— if— saw* 

[0045] (tt&ms) mmmi kmm&jjm'c* r 

-Fe-BM^b4^I$5mm, 413 mm. H£ 2 
mm^5t(Oii:^i*tta)«5«»*f^»Lfc« C<DB#CDR 
maxfi8. C<OB#. ±K<DJinX^aiz 

^or^xsn/zJPxssi-fiJnx^^-^fifc^^^^ 

tt*WO)****fcllPxaEJllB36<^fiRS*L, 
fiKH£ttoTB3<D3S«t«ia I -C^*4x4<t 3I=KS^ 
»©«flW*1tA<**^^bLTL^4o 

[oo4 6] ^<o&. it*i*tta)»5»»a>affi±ffii^ 



— £JBl*T U— tf— tf— A***L«fA«&#»l::IMrt" 
4C^r=J:LjSiE£itMLfe. iggk^jLTEHb 
Lfci8l»Ba>J»*l±*?l3 /im-efcy , ^(DSSfi^ti 

[0 0 4 7] JSTFlcU— +f— SBIMMtSK-To 
ffl* : 1 a O V 
/^;UX|B : 3 . 3 m s a c 
hS : 1 2 /im 
10 ^SiMS : 7 Omm/s o c 

[oo4a] J5t±o)fflasrzj:yjDxaffia>lDx5^« 

»XfzJ:or*ftLfc«ai»ttliia3a>aKtt«I IX* 

^^^4j:5icin]m-r4 0 

(DS®±@lCP d fe4lM±P d#A*{tf**-t*ftl*"C* 
ON i p^*^bft4^ 7*iS*ffilc»ILT, tb« 

20 [0 0 4 9] JU±lC < fc-5f3LT#t > *lt-lllfe«>lte«fcl/it 

(VSM) £ffll*-C*SLfc 0 f^fiSSS 1 l^^to 
[O O 5 O] 

[S1] 









Br 
(KG) 


iHc 
(KOe) 


<BH)mx 
<HG0e) 


mmm 1 




13.8 


10.2 


36.5 


mi, 




13.8 


10. 1 


36.4 


2 




13.4 


9.8 


34. 7 






13.3 


9.8 


34.5 


i 


IS A ttr 


13.8 


10.2 


37.4 






10.8 


9. 3 


29.7 






8.7 


6. 4 


8. 9 


Affile j»tt*B£ 




5.6 


S. 4 


6. 9 


jtea 3 


»*tt*tt 


13.8 


10.3 


37. 6 






10.3 


9.4 


SO. 0 



[0051] Si ^t>^4cfc5f3i>-rixa)Sll6«-e4S 

H**ifc. a:««i-e#&*Lfc»5*r»i*. apx 

H&Kttffcl*. »5«Bia>-«i=»*»±L-c, at 
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#*±LfcCfcf::<fc4ti©fc}tJeLTl*4. ik8«2t 

y. «MM»ttt»Kf-*fcLTL^fco *fc, Jt««3-e» 
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[O 0 5 2] 

m^ttncDmnjimiz^ Pd*fci*Pd^*ji*f**s io 

^Slcu— if— tf— P 
tfcfiPd^MSttfStfc*, PdSfcfiPd^* 

[0053] ±E<D«ijtfe<fctf»jft*a*sffl-r*ct 

f= J: y . UOXIz J: o TSfe^b Lfc«Sl*#tt3b<Hia-r t i% 



IMta>*±flNrcf=||U M0)««»tt*«»Lfc. 

-So 

*4 fc * SiK^ft * a** »»« it HIT* fe £ o 
182] *fB^0)flfea)|gJS(7>JI$ailz^'SSSJ6«lla)«5' 

[S3] **M(Dlttt^ffl-e»&tLfc«ej3 € ku:it«« 

10 2 O t*fg«e»« 

11 21 p d^fcliP d^feJB 

1 2 P d *fcli P d BSaiA' 6 ftiftM 
i 4 ISSI^&tciSM 

1 5 2 5 > V+JB 
1 0 0 U— if — tf — A 



(a) 



(b) 



[B1 ] 



t i s a 





(a) 



(b) 



(c) 



[12] 



100. 





<c> 



^ » * p« « • ■ ....... rv , 



~ 14. 

2a 
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[113] 




